Introduction
============

Today cleaning of reusable medical instruments in a disinfector is the standard for surgical equipment. Reprocessing of medical devices, being classified as semi-critical B is recommended to be performed in a disinfector. Therefore also in the dental practice the disinfector is more widely used.

In order to detect in advance, whether the expected contaminants of the equipment used during a surgical or medical invasive procedure are removed by the disinfector, test soils were implemented.

According to the EN 15 883-5 standard \[[@R1]\], the cleaning efficacy of the disinfector as a part of the reprocessing cycle has to be tested with test soils on instruments, which resemble the expected contamination like for example blood contamination during the surgical procedure.

In the relevant standard, different test soils for different equipment are recommended. No test soil is listed resembling a contamination of typical instruments after dental procedures.

Oral instruments used in oral surgery or parodontology may have increased blood contact, but this is not the case in the field of conservative-prosthetic dentistry. This type of dental treatment dominates the treatment in a general dentistry practice. Only about 5% of these treatments are bloody. On the other hand materials like cement play a big role and leads to contamination of the instruments.

The aim of this study was to compare the cleaning efficacy of disinfectors using dental instruments being spotted with test soils described in the EN 15 883-5 standard with reference substances, used in the daily work of conservative-prosthetic dentistry.

In preparation to this test series, the measurement results of residual protein on dental instruments, which were carried out in the past were analysed. The measurement of residual protein was performed routinely, to estimate high residual proteins on instruments, which could pose a problem in the cleaning efficacy of the disinfector.

Materials and methods
=====================

Test soils
----------

As test soiling we used KMNE-soil, recipe by Koller \[[@R2]\], \[[@R3]\], coagulated sheep's blood and 8 reference substances used in conservative-prosthetic dental practice (Table 1 [(Tab. 1)](#T1){ref-type="fig"}). Instruments used in conservative-prosthetic dentistry and parodontology were soiled with KMNE-soil, reference substances and coagulated sheep's blood. Exposure time of all test soils before reprocessing in a washer-disinfector (Miele G 7881) was one hour. Additionally, test bodies (TOSI^®^) were used for the monitoring of the cleaning performance of the automated washer-disinfector.

Quantitative protein evaluation
-------------------------------

After reprocessing in a washer-disinfector each instrument was put in a separate sterile plastic container. 10 ml of sterile distilled water were added and plastic containers were put on a shaker for one hour. After one hour instruments were removed and remaining distilled water was transferred into a sterile test tube. Fluid samples were analyzed with a Micro BCA^TM^ Protein Assay Kit for the colorimetric detection and quantitation of total protein \[[@R4]\], \[[@R5]\].

Results
=======

The majority of reference substances from the conservative-prosthetic dental practice as cement and cement like material could not be removed from the dental instruments after reprocessing them in the washer-disinfector (Table 2 [(Tab. 2)](#T2){ref-type="fig"}).

The proposed test soils described in the 15 883-5 standard for instruments used in surgery, like coagulated sheep's blood and also KMNE soil according to the recipe of Koller, were removed from all dental instruments after reprocessing in the disinfector (Table 2 [(Tab. 2)](#T2){ref-type="fig"}).

In daily practice even small remnants of these materials on dental instruments have to be removed manually prior to reprocessing in the disinfector. Only materials like Glyde^TM^ FILE PREP and Ledermix were easily removed and showed a similar behaviour as the test soil proposed for instruments used after surgical procedures.

In the period 2007--2011 residual protein was measured out of a total of 384 instruments.

This was also applied to instruments from the area of oral surgery and parodontology. Increased residual protein could be detected in 57 samples (Table 3 [(Tab. 3)](#T3){ref-type="fig"}). The determined protein levels were extremely low in almost all cases, and were only relatively slightly above the detection limit of the protein assay kit. Only one elevator showed a significantly elevated level of 10.8 microgram/ml of residual protein. It is noticeable that even for instruments, such as mixing spatula, which have no contact with mucous membrane slightly increased protein levels could be detected.

Discussion
==========

Only few medical treatments in conservative-prosthetic dental practice result in a contact to blood. Furthermore most of the dental materials used in dentistry can not be removed without manual precleaning or the use of an ultrasound bath. The degree of contamination indicated by the use of KMNE-soil or coagulated sheep's blood is not representative for soiling in this discipline of dentistry. Therefore the assessment of cleaning performance used as an indicator for the elimination of adherent dental materials can not be tested.

This raises the question if after manual pre-cleaning or the use of an ultrasound bath the processing of dental instruments in a washer-disinfector is required. Further studies are necessary to clarify this problem.
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